Crystal structure of the catalytic core of human DNA polymerase kappa.
We present the crystal structure of the catalytic core of human DNA polymerase kappa (hPolkappa), the first structure of a human Y-family polymerase. hPolkappa is implicated in the proficient extension of mispaired primer termini on undamaged DNAs, and in the extension step of lesion bypass. The structure reveals a stubby "fingers" subdomain, which despite its small size appears to be tightly restrained with respect to a putative templating base. The structure also reveals a novel "thumb" subdomain that provides a basis for the importance of the N-terminal extension unique to hPolkappa. And, most surprisingly, the structure reveals the polymerase-associated domain (PAD) juxtaposed on the dorsal side of the "palm" subdomain, as opposed to the fingers subdomain. Together, these properties suggest that the hPolkappa active site is constrained at the site of the templating base and incoming nucleotide, but the polymerase is less constrained following translocation of the lesion.